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Abstract of JP20051 23095 

PROBLEM TO BE SOLVED: To lower drive voltage of 
an element by lowering an energy barrier at hole 
injection from a negative electrode layer or a positive 
electrode layer into an organic compound layer as well 
as to greatly reduce danger of electric short circuit 
between the negative electrode layer and the positive 
electrode layer without raising the drive voltage by 
adjusting a film thickness of a hole injection layer. 
SOLUTION: The element is provided with a positive 
electrode layer, a negative electrode layer arranged in 
opposition to the positive electrode, a hole injection 
layer located between the positive and the negative 
electrodes and in contact with the positive electrode 
layer, and at least one luminous layer. At least either 
the positive electrode layer or the negative electrode 
layer is transparent, and the hole injection layer 
contains a mixture film of metal oxide and an organic 
compound formed by co-deposition. 
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IBPtS'lSS t ©IKfilt 5, tufBUMffiJf § ^-/l/SAS fc > 

[ it * m 2 ] 

if TStixb^ hn;l/5*-yfeyM5?T»fct>T* tu IB 3? ?t :x x >y HOtnfhtf'> 

a<i:t-g^5ft5miBr^4HKJ;oTft«e»nTfetis w is m ffi ft ± m w 1 . o x 1 

O 2 Q • c mW±©ifcffiK**r-f 3W^W*6SJl-e& 0 , M 12 H S * ffi fc & f S * - )V fi 
A J8 II * IB l EfejSO*-^aAB-e$act!&!fii:t5t*iU^ h a ;V = * -y -fe 

y h n^o 
[ ii M m 3 ] 

* © tti IB * m it # « « x -C * > it # t y i/ \ )V W 5 . 7eVA0'hS<, * - /H» & ft £ 
ft, MIBrl^Iiii, ME6M»{t»fcMlB*«{t£*Hfc®»fcaSEfcKJ:t>T£# 

ffl&Ulgtt$ftU «Ha«W»»JS(t't'OlttE9^*;l'*f-*y««, « EE W An u# K W IB K 

4 ] 

H«9 3 tEdCtli'I/* h -try hm=?K^^X. MI3^«ft^*tt, — IS 

s 

[ft i ] 

Ar 2 



Arj N — Ar 3 

a;v;*7-t?>hi? 0 ftfcU A r A r z RXf A r 3 «, * ft ft ?4 fi K ■ SI 2 * If 
[ W * * 5 ] 

m^^3 icmmv^m^u ? h u ;v ~ *v iiy hm^-Kto^x , m ib w $Ht is « , 7 ^ 

P->7xyi|#^^?jt:^7^ y y fb £to « » tt T * S t i: * W fit i: -T * ft « x U * b 
a ;b 5 * v -tr y b 
6 ] 

l*i!4lcfSiof ixi/^ M3^;*-yt>y ic^^t, ft IB *r « ft 1% « , # 
77>e^^^90°ciM±t ; S57U-^7^yfl:€r^T?fe§iit^#®tT5f«xy^ 

[ft *il 7 ] 

ff Mm 6 KfB«<D*r «x> * hart/^'vfeyMR^fcfcVT, W IB £ « fb & & ? & 5 7 
U - /l> 7 5 y f b it s a-NPD, 2-TNATA, X tf O - T A D Xli X If D - N P 

8 ] 

T\ M IB & JR K it ft ^ V 2 0 5 X « R e 2 0, tfe 5 C i: ?:1f f t t S tlx U ^ hO^S* 
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>y * v h m ¥ o 
[11*59] 

1 0 ] 

II l , 37iS8©V'>-rn35pi5llcE«o#»xU*hD;l/5* , yfe>MR ; fK*^T 
, Sfi±C fuIB!i«lt8*K itulBfgftJ»£^ty|f«#m#, ME*-;l/iXI, atfSS 
fafilffi*«iB^IRK«lJB$nTV3^«3:l/^hn;l/5*yt>b*"?. 10 
[WsRSi l l ] 

IfM 9 MBic^ffix u * hn;V5*ytyb*7lc6^T, fu iB&ffi H{fc» i: MIBW 

[ i» * m i 2 ] 

It * IS 1 OttElCWIil/^ hn;l/$^yb^bi7tl3^T, fu IB & « K ft % £ tu IB 
j L tf j ii j Bl " Lf> bnu BftTt'Sfc^tyt^fl&iSttfitlKfrW-T, 

IIWtgftLTt^L t^igitt^tlxu^ ha;K*>yir>hi?- 0 
1 3 ] 

M*ai9lcEtotiiunn;V5*V"tyHJ?£»^T, BijfB#SIHt'« £: fuIBW 20 

[WsfUS 14] 

» * « 1 0Ki«OWiil/i'hn)l'5*ytJ'HISf C*^T, fu IB £ K 1Mb W tu IE 
[ W * « 1 5 ] 

m * a i o , i 2 a tf i 4 o v -r n & 1 js k ib m <o m « x u ^ 1- d ^ 5 * >y -t y h us ? t 

fci^T, MEPBMffifftf X/iy * U y^ffiTjaMSn, fro tu IB S£K X Ay $ >J > 
1 6 ] 

If * * 1 5 IB * © £ & X U ? b d ;V 5 * -y -fe y h £ ? *s ^ T , fu IB 7\ / W * U > ? i£ 

7, Ay $ V y ^8iT^5f|I^ * hn;l/U^y h 
7 ] 

II * m 1 7 1 ; S « * m 1 6 0^fh*»HKB«Ot|iU* h a )V 5 * y -fe > h * ? fc * 
V^T, MfB^ffi«ftfe^fifiiJD^?^«ffi, t?e-Al*S, xtt U-if- tr- AIIS 40 

[ ii * m i 8 ] 

ii m m 1 7i a ii m m 1 6 © v -r n ^ 1 m k ib is <d m s x u f hD*U7^yHfEfe 

1>T, tISftfti:tIft^ftOl^lT'6§t>-/VaAlOttIjn^, 1. OXIO 2 
□ • cmttiiOl. OX 1 O 10 Q • cm*i©lBT$§;:t5#flJ:t§tIxi,^ 

[ 0 0 0 1 ] 

*f£W«, ¥ E ft Si * £ * SK ? fc fJ ffl fft^ili u * b a ;V 5 * -y * > h (#« 50 
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citfJSJ. ) KW?%° 

[ 0 0 0 2 ] 

It^feCt LTi4iSnT^S 0 KODAKttOT a n g 5 lil? 

iliiD^7yXi<aA?n5Sili;L, LfrttliOl»?:2 0 0 OA IX Tilt 
5CiT\ 1 0 V U T © EP iJP » EE "P 1 0 0 0 c d / m 2 £ ft gtf » =? 8b * 1 % O * ffl f t K + 
JS»****tfcfcJS«Jb';fc(Appl.. Phys. Lett., 51, 9 

1 3 ( 1 9 8 7 ). ) o 

[ 0 0 0 3 ] 

* - ;l/ a X * x ^ sp - » g ft < ^ «» K ft X T 5 S ffi tt M S ft ® * b T KHE s n T 
5, iifOT a n g5til*Wt^lftlt&a?ti5f ift^tltSL-C, & ff * S 6 
«?*aX1"SI»Kliaiifcft5x*;I/^-»fi*{ST«-&5/E:i6, ft*BII»©^*^Mg 
tt$IWS: 3. 6eV:ftlli(iaCRC Handbook of 
Chemistry and Physics, 64th EDIT I ON±0fii o 

fiOg^Ae («, ft*BS: 4. 6eV) t A D ^iffc b Tffl Mf5£-£ 

ffl$£>$ffl Kg £ S "POiSiBtt K O D A K ttottfttcftllillcEttS ntii § o 
[ 0 0 0 4 ] 

3 #3 , KOD AKliO#tt ()KI#ftNo, 4, 356, 4 2 9 fc U < « , No. 4, 
5 3 9, 5 0 7 ) Ktt, WiEL*?ORStiIK:*ffl4fttl:*B»41 (A low 
work function metal) t LT, A 1 , In, Ag, Sn, P b , 

Mg, m n m<D&m*mm l Tfe r> , a#wfttt*i!B»ffl©iE«K * o Tffitt*M»&JB 

CSlSLTl^fr^ft, Lfrt, (#i»lfNo. 4, 8 8 5, 2 1 1 6 

t < , No. 4, 720, U2H<(iNo. 5, 059, 8 6 2 ) T « , PS M « 

jitfflffl*ns^Ji©tt*H»J4ffi^ntfffi^seH<&sfc*n5ffiij*ffit.ffl!<ftSi: 
t*E«ufc±T», 4. o e v wTottswsffl s #«*ffift»wa^ia t %.m t 

, 4. 0eVJW±O4JiltttrU5{b*WK:^ft3eft4. 0eVW"FOfitt*M»Si!Jii:fi 
[ 0 0 0 5 ] 

ft ^Bi*i«f±*llS^2^iS (higher work function 
second me t a 1) fcSI^fls *<0«ffifcft5&JBK, ^ ffl «; fg ft * W £ IS 
(A low work function metal) HT*lf 6tlT^ftA 1 , 
A g , S n , Pb^ShTftD, M % *3 W © K fr IB SI © 31 ® * s fi H H & ft § ° * , K 
O D A K ft © ± IB - 3 © It It * T « , ItttllSfflfil^/^^IK^V^B, * © 

dp m m fit ft tt * is » o o t , $ ? * g s & w $ -e 5 k a s its tt # a -r € § © t- it m m m m 
£ is <d m m & s he it -r s t v x ^ § . 

[ 0 0 0 6 ] 

ofisfflwjtts^a©^^-^ 5 1 misffl^ii^^^ffi iiM^, isfii 28a- 

Pub-4, p. 1 0 4 0 ) Rt>VW^-7M£t±©?';V-7° (S 5 4 

fffiSIt, li?ffl!2 9 p-ZC-l 5, P . 1 1 2 7 ) it , M g ct t> £ 5 K ft • IB 

fttf/.hS< (ffiO, K 0 D A Kfttf f ©SirlS«fr5in lf:7/^ U 41© L i ( 

tt*Wft: 2. 9 e V ) * ffl V A 1 (7;V5-f A, ftfllR : 4. 2eV) 
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/• t r:iSSIiSffii^ffiffi!!iaEiDllSKf»T?JB5Cfc**SUT^5 (IEEE T 
rans. Electron Devices. 40, 1 3 4 2 ( 1 9 9 3 )). 
[ 0 0 0 7 ] 

* ffi T tt * » K # & tt y ^ & if © 7 /l/ * y :£> il , Xt-ay?^A4!:07 
;i/A'J±S4S, -9-^ U f if ©#±ili:H£, K«*ffJI&Jii-?tt& < , SStil 

Appl. Phys. Lett. 73 (1998) 2866, SID97DIGEST- 
P775, 1 0 - 2 7 0 1 7 1 1, W tS # B W ft 6 0 1 3 3 8 4 ) „ C ft tt ft ffi 

St§tII*oWI^?^iIK-k'>^Ci?)7> ? A;l'7^ty«Ii;l, llfl 10 
JStLT7^5-">A<0<t5Ktt^l8a^4. 0 e Vja±©lStl:¥lj8»&B*iS!fflLT.fc 

3R?fcLTKBlTSilfct)ffll^465nTV^S (#112 0 0 1 - 1 4 2 6 7 2 -5§ # M ) „ 
[ 0 0 0 8 ] 

Sfe*5K*^^#5.tti|#M I Fl 1 - 2 3 3 2 6 2-^, X tt W BR 2000-1 8277 

4^k*j^t, esM/iicg-f 7 y £ » * y , 7;i/*u±a 

IS ^ L fc 0 (The 10th International Workshop on 
Inorganic and Organic Electroluminescen 
ce, P-61, Jpn. J. Appl. Phys. Vol. 38 (1999) L13 
48Part2, No. 1 1 B , 15 November, reference 12) 

, Jpn. J. Appl. Phys. Vol. 41 (2002) L800) 
[ 0 0 0 9 ] 

c <d m m (o w ? a a m <d m & , 7 ;i 5 - <y a * v tv 3 ~ <y a m © m m ft a & m a* m s m 30 
iT?oimiiic*^T, ttf&%m&mn#it£im±Km?iRT:' cos 0 Kjsjgttattia 

7c, a«Lfc&Mtt*©ie«K#e-r5«**ajttw*Mfc£«j*i n - s 1 t u -e n-e 

> ^ b T 31 ?5 ( C C ? tt L e w i s O^tlC J; 5Itc© d i: 5 , If (QfS?:it) 
1- 5 £ t tc a y > M IB <D B @ W & JS F - t? y f (D # r£ t [b] « tu IB H f tt S£ 14 M « ft W 
Jt"7*Jti)]/7~$y\tLX^Z> a c © ? ?£ tc t tt , 7;l/;-^Aiit*<))J; 

* © S BS S T? S IS # ffi T- tt ft] h ft T ^ & r> fc ® M & 7 -< f -f 7 « r5 ^ T S J? s n T ^ 

§o ri « <d m a a 7 n< * y &mm<D{&t±mm&&mj zi&mik'giWiX'&m 

MStlT«fi?tlT^*. (Appl. Phys. Lett., Vol. 70, p. 15 40 
2 (1 997), IEEE Trans. Electron, Devices. , Vol 
. 44, No. 8, p. 1245 (1997)) 
[0010] 

b a >v 5 * -y -fe > h * f M 8 fc 33 ^ T tt , tfSAtl, t L < tt £ ffi M S « ^ ffi © « f 
MMtMtfcnJtifc LT £/c/ci6(C S«EK*^Ttt*r«E L*? Ott*6lft±Ofc 
[001 1 ] 
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SlftftlMfitLTITO (Indium Tin Ox i d e) tfffll^tlUfc 

tf£frofc„ si e l ? a * b « t m o m-r&gtf* a ot, *sa^si?j£<ffi 
ft # i» & k c t it , * § it i* t* ^ a a ffl ^ v & -d tc t s a § o 

[0012] 

KODARtOT a n g 6 BlffiSilff EO 3 y ? ^ h^$P>(CB^«UT*?tDffi« 
Eft*HSt5ft6K 2 0 0 AWTOSiO«7?ni'7-i' (CuPc) £ % |5§ « m « 
Jl tI?Lfl5Mtt^ffi{b1^£©r^}?ALft 0 UEK O D A K*±#fF#fO £ ft > /W 

^>{b^%«rfflV>5Ci:T?|Bia©aS*^T^S(Appl. Phys. Lett. , 6 10 
4, 807 ( 1 9 9 4 ) ) c CuPc*X?-^-Xha7>J-;Vr3ytt, Biit-f 
* y ft # r > ^ * ;V ( I p ) tfiTO±Hd^< - $ ft * - to & ® fi fe tfc « W A £ ^ i: 
-5 ft $ & 0 ffi « E lb i: t fe |? ffi © n > * * httiSSKi^T, 3 IK Id B£ © S £ tt 

[0013] 

3; ft , ^ffl4>*P^m©^/b-7tiIT0£DM±*Hl&©Atl^ K fb ^ ^ A ( 

vox) ^^fb;i/T--7A (Ruox) ^uttUTfy cmox) fc £©&s»{bto* 

ILTl^ (B*ltSf 2 8 2 4 4 1 If) „ 20 
[0014] 

C © « ■? © € £ £> , I T 0 % ¥ m T? ffi J! L ft Jg £ t it ^ T , P^^4I«EltO^SA < 

0 - 4 9 7 7 1 fi v i 1 - 2 5 1 0 6 7 f (Wf5*IftI^ 6, 423, 42 

9 B 2f) ) ^1tI 2 0 0 1 - 2 4 4 0 7 9 f (WfS^IifF^ 6 , 589. 673B1 

Si L ft ( T J p n . J. Appl. Phys. Vol. 41 (2002) L 3 5 8 J ) 0 
[00 1 5 ] 

«i*ffi»Kffiffli-r5W«i{b^%iB^K F-tf y^-rs n ttct d, w«fb^fe(±Kfb$n 

E L 3g 7 t i± ^ T fg K * E £ £ & tcffiTT" § 5. £ ft , <1 © * 9 ft ft * F - If > ?M K *5 

v^t, jis&w«fb^t! t;wxiHb£ti©ffi&^t>#£a^a\ H-e >^«n 
t t s n m e © ± # & m m t n -r > s n * e © a jg « # ia # m * t § (^47@s»f 

4719^, pl940 ( 1 9 9 8 )),* ft, W IE # H 200 1-244 
0 7 9 f»l (t! 2 0 0 0 - 5 4 1 7 6 1) 4>lC IB *s £ n T 3 t ft 9 , iE^KXS 
h'-U^^lSKfif (opt i cal path length) OiltffflL, 

LTtStgSt, fe«j«©a»«SlcfiJffl'r*c fcfei?**. 40 

[00 1 6 ] 

•rntfWT«D*dK:*i:i66n*. s "f , * tts « a e. © ;b x » ft i=r m * U L ft * - 

/l/ftAK^ * © ffi v it fi ft K * o T S K K ffl IS * - ^ a A B © Ji IP K J; o T Ig tt « 

e # ± #f t a n © as © * - >v a a 7i ^ a a ^ k m & % t> , tniT-ot^itsis 

*-;VSAlt -7?> -S»lc;K xRfb^KDttfb^fi t^ft^ft*K*«^ < 

S#SSttt^SiS , *5/t. S/c^SifffC^lfTii, 3tlll$ ( S ft a » ? * ) 
fceTfttfBffiTSttSMHtfa&^fc. S ft W C < s *«W#&©*t*T?tt«S«KB$© 
^B-b7if^-S'*fi*r*/W7r-|tbTli|*L4frtift. T a ng&^lH5 



(7) 



JP 2005-123095 A 2005. 5. 12 



[0017] 
[00 1 8 ] 

^fntl/Tt, * % W « * - ;l/ & A JB <o i 5 ic , ^offi^JtKStffiofttelBiiftEE© 

# a b T V ft r> ft: a 
[0019] 

[ftffF#« i ] #if io- 4 9 7 7 i ^ / £m (%m¥ i 1 - 2 5 1 0 6 7 ) 
[#sit2] m 2000-1 82774 m&m 

[ 4# ft 3C UK 3 ] Mf 1 1 - 2 3 3 2 6 24§^« 

[iSil 4 ] KM? 1 0 - 2 7 0 1 7 1 

W M 2 0 0 1 - 2 4 4 0 7 9 *f 4> $g 

[^ItX«6]^H#ftm4, 3 5 6, 4 2 9 fMl 

[f* ttiiR 7 ] *Hf?fr!g 4 , 5 3 9, 5 0 7 ^i!»l» 

[#ff 8 ] *S!#Ifm 4 , 8 8 5, 2 1 1 ^BJ3ffl« 

[ # £ « 9 ] * SI 35 4 , 720, 4 3 2 # SB Ml * 

CtftfSK.i 0] KHttffJB 5, 0 5 9, 8 6 2 9H«Iff 

[WttXiK 1 1 ] *B#ft^ 6 , 0 1 3, 3 8 4 ^mmm 
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±K&<) hit, mmmi£*±¥i tcs«««fi tiitsiiifotawsi 

[ 0 0 2 1 ] 
[ 0 0 2 2 ] 

*%HJ!^5«, M 2 0 0 2 - 0 8 6 5 9 9 §(C«^T, cnST'OllELl 

f£U Bf {fftSgfc ± o TtfcW 5>nfc#j§^# LT* 0 , « BE EH to B# « fu !2 « ffi #§ 

a»^*-/i't*?o^^JBfcLT«igLT, is & w t ik » © * s w « e Lm^tmm 

[ 0 0 2 3 ] 

<:o*^f^S-»{±l§ffi«ffiJi^l«ffi«S»K:S-r5«?aA» J f , *-;vaASi:LT 1 E) 
»^»©*ja*IHi**Jik:«-r«M»«:ffifflLT, <&ffi«E{fc t S £ ,M £ * fi£ f S 20 

[ 0 0 2 4 ] 

* It , *RSIOfflClWli, % # © W $ E L^^JCfel^T^OiKWmiE^fS^^I*©- 
SBBBHTftoftWffi (*SlT?ttBiWl) © {± » IB % ^ £: L , olO^II 

* M » *M . 2 eVlit I TO (5. OeVSI) t it < T {& ^ fit © *§ # , H ? © ffi S!l 
[ 0 0 2 5 ] 

-75T, *%WKteV^Ti[i5Ji^lgl*fflffi*S»»i:«T5*-/I'aA»i: LTffiffltSB* 30 

5 © -u , « ee en in at ic « iif g m s n m m © mm k * & i\ x * ;v # - 1* g & < , r % « « 
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tS?n57 l J-*75^ft^ftT'U^, ft^U A r , , A r 2 R 0 s A f 3 s * ft 

g £ 9 0 °C W ± T? h 5 7 U - ;]/ 7 5 > ft 1=ri? T* h o T t> «t < , ffl A Ji\ a - N P D , 2 
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[ 0 0 3 5 ] 

x^^'jy^SEffflsn^x^7 5f'j>^8fa, a f* ft k « $J a is , m £ ss St fif 
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§o — fIS A 1 (i*-;PSAtffii: L T tt* H«tf>h * t £T * ft * T* § fcBI«*n 

t^*#, *&m<DM$m* * - & & t i>r & tits c. <o & $ ternm*^® tt & 
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$ fc ii! fc , ^illlOtlELlfli, t£ * £ )£ < R to ft T t fc IK # £ & ffi © J« 
•?j£HLT£3o T to ft 5, »«±K, lllil^ «tt«*3&ff«*ief*, 
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^aAi^ffiK Lfe*»c, fittftURKiH^x^y * u y#<D$m*m^x&mi- % c t ft 
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So O^T, SI1I1 &&*8) 1 6tU> A l^IilSi OA/tf 

lOOOAItl/to SXI«lilO. 2cm, «0. 2 c m©IES L ft. 
[ 0 0 5 5 ] 

S¥^|OWt8ELjR?K33V>T, Pi « i§ BJ3 H « « 1 2t^Sl TOfciSiMl 6 T 
1 fcClt, »)^*ff^EPtob, 1 4 (A 1 q) £ H & ft © iS? « $J £ 

b fc c f ©81^17, 0 8, 09, 81 OifioeA^ay b (O) fsf. £ fc , £ *P 

[ 0 0 5 6 ] 



(15) 



JP 2005-123095 A 2005.5.12 



(Eitli) 22HT, ->-HSl0Q/O?)ITO ( ^ y ^ A - x X IHb 4% , 

a*li?ttl) «i3-h?hn>5. * <o ± K it %n t? h s v 2 o 5 1 * - ;HI tt 

£WT5t$Ht^%fcLTCDaNPD£*;l/fct^V 2 0 5 : a N P D = 4 : It^Ill, 
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PfcCs**;Ht*BCP : Cs = 4 : 1T?«I«U 0 0 A ©US wg^Ilc^I tft 

[ 0 0 6 5 ] 

& , * f a A « 5 5 CD ± tC, »7tli5 4i:bT, A 1 q ^ 6 0 0 A O)!^ tl^II 
LTff^Lfto 5 4 ©±C*-;K»jaSB 53HtaNPD^60.0AOi? 

OaNPD5;t;l'tt$V ! O s : a N P D = 4 : lfKllL, 1 OOAOJPSJCJ^iSLT 
, *-;PftA15 7*ISLf:, IStll52tbt, Al^IIMlOA/ 

»T» 1 0 0 0 A ( 1 A = 1 X 1 0 ~ 10 m) MM Lfto RftftttttME 0 . 2 c m, tt 0 . 2 
c m©IE7^« i: Lfto ftfc, *-;l/iS15 3, »*1 5 4 Rtft^aXl 5 5 T?J8« 

[ 0 0 6 6 ] 

fcflKBUOfclBE LlflCfc^t, 2T'SS I TOfclitM5 6 

?$5A 1 tOMlC, tf^HJI^EnitaL, 5§ft« 5 4 (A 1 q) S> H & »ft © @ fi * $'J 
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feLtco * © IS M % , HI 9\ IZO, 02 1, |2 2£gt„ g ft , SIM4©|f O 
S§ ft X ^ 7 3 ICtfLHo 

[ 0 0 6 7 ] 

0 2 0 K jj* t £ 5 C , Iii4 0l?Ofl»gli 2 0 0 0 0 c d/m z KlU, H^t 

8b * t a 00 ^ ^ as e« i ©*? t it^riifeft wi^ft^nft (021, 122) ft&, 
^ffi^40W«EL*?t4ffi«©*^i:a!(BK'««bT*«K:«l8Sn5llffimffi)iota 

[ 0 0 6 8 ] 

n * m 5 

H24t£:g|fif!e!l50^fflELiR : fO«»fli3t**-ro H SS $J 5 © ifi ? « , IfOSlE 

BM116 6 tLT, f-Htai OQ/DOITO (^f y^H-XXiftl, 0 * 

Si3-hSnT^3. f Oittf SAl 6 5 £ b T , BCPkCs*tM 
$BCP : Cs = 4 : 17^1111 0OA©i¥£©rI^fllfCj&§|bfto 
[ 0 0 6 9 ] 

# , %)ti6 4tLTA 1 q * 6 0 0 ACSS icK^it L 

Tff^bft, &tCfSftJI6 4 ©_tfc:*-;H63£* 6 3ibTaNPD£6 0 OAOSSt 

oNPDt*t/I/Jt*V ! 05 : a N P D = 4 : lTftjRib, 1 0 0 0 A Of? E)SI L 

t, *-;v£aji 6 7 jf? $ t /= o a*, *-;hissjb 6 3 , %%m 6 4 ikrsni-'izxm 

2 fcbT, I TO*X;<-y*'Jy^O¥ttT?jSiaS4A/t>T? 1 0 0 0 A ^ « b ft 0 % 
ft IS « & * 0 . 2 cm, ISO. 2 craOISff^ilft. 
[ 0 0 7 0 ] 

mmm 5 ©w« e li^ku^t, is Mm* tin 66t*§iTo fcnssi&ttCM 

6 I TOtOWK, a^*E^EP*nU, %ft« 6 4 (A 1 q) £ IS £i % ft © ® 

S * Hi] £ b ft „ ^«eiSB2 5, 0 2 6 , 1 2 7 , 02 8 tC ^ T „ cn^O0K*5V>T 
, f77l« ( S « ) «*»60M£tta*aA^nyh ( O ) T* , fi& M ffi iJ 6 M ft iJ £ 
jgS^IA^n -y h ( • ) T* jj* b ft c g ft , 0 2 9 *j ^ T , * ffi m 5 © * -T © 5 X S 

m. ( a « ) ij *> e. n ft & ft x ^ * h } \, ^ % m t , $ m a u ^ & m ft si ^ x ^ * b ,v % 0 2 

9 © j£ It T? a* b ft o 
[ 0 0 7 1 ] 

Sffiey 5 x»fi« t sKfiffifflJ (PisiiH^ttSisiJ) o^fti* h 

[ 0 0 7 2 ] 

JBOflUK*-;I/aAJl*IS»tT^S. C Oft ^ffilWtil 6 2 T?2& § I T O ©X/^ 
y * U > 9 f P * X © ± -5 ft ift x * ;l/ # - ft ? * # & 7° a -b X K * ^ X fc , * - ^ a A M 

[ 0 0 7 3 ] 

*3fe«fl?«C^fr**«x^ir h n;K*7 -fey hfH^t*, 1R © % ft a - y h 

t*^Ttt«6nfc«jei*»ffli/T i fe«t<x*Effiiiq«pK:tt*wa4»«»*->i'a4«fc 

• ?5gSHtbT«tgbT, glRtltCSiE L*?^«^J(C«^$nft=fcdKnHf 
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[ 0 0 7 4 ] 

# # «g 

##tflJtLT, *aWO*-/l'ftXMOJi:fi*t (Q • cm) «iJSt)»J:tfgfet©{i 
( U > 5> ) KioT2lS©SffiT»SLft. 
[ 0 0 7 5 ] 

»iJ£^0is*?f Si£M?K»Lftff^ (B3 0SIJ13 l testify hVf 
#! 3£ © i:fc ffi ffi f¥ fflfflH-T) •vmfettftvlto EPto*J± (V) t «J£MB1©)I)S (c 
m ) ( O 3: (3 It S H Pt ) *6S6tl5S|E (V/cm) & IB »J '« 8ft ( A ) t « 8ft 
8Sn5fiH«<OBfBa (cm 2 ) i: 5 5 ft 5 Mf&fi (A/cm 2 ) OJt ( (V/cm) 
/ (A/cm 2 ) = (Q • cm) ] t ITitlfi^lWbft. 
[ 0 0 7 6 ] 

* ft ft \C a ( 2 m m M <D ) I T Of I 1 0 1 _h frC ( if # K J: 0 2 m m 41 <0 A 1 « * ± 

) SiJSft 1 03*mHOlii^fca:S«J;^Kj)lllb, fttfcK (St< 2mm*©) 7;b5 
^ f A « * 1 0 2*1 TOII1 0 1 ttStSiMC^ILT, ffi K fHffi ffl H ? * 

[ 0 0 7 7 ] 

g 2 <d & ' cm mm ) its tt««j±ja*to/h«v>*KH:»tTaai:«n*»is6T> 

5t, a«2 o o±o^-¥ffi±fc^J6Hffi«an2 o i , mmmmm 2 o 2 t%%nM 
tzmfemm c l c m ) PiTT«si$n/cfeo*ffl«LT*3t, ^ 0 ± ^ e> mi £ ft 2 0 3 

StJP (t cm) *«ItS. L©|^f|^nStlE (V/cm) tt, £P ftp S E ( V ) * 
* tt M £ NE ( L c m ) T'ISfcLTWfcHStU ft fi ( A / cm 2 ) 13 1 « 8ft ( A ) * « 
^8ftn5M©lTffiai (C©f^!iWx t cm 2 ) -c--|^LT»tii$n§o C(D£oKL 
X m 6 ft fcflfr 5, tuIS«^>F^'yf-«3iOli^ii|pl«lc, ttffiK CO • cm) * * Hi 

[ 0 0 7 8 ] 

» ij £ to a , i t o ( m m m m u m ) , v 2 o 5 , v z o s tttNPDo±t|fi ( Vz o s 

: a N P D = 4 : 1 , 1 : 1 , 1 : 2 <D 3 8 IS © ^ /H± ) , V z O s t 2 - T N A T AOS 
M M M (V z 0 5 : 2— TNATA=4 : 1 ( ^ frit ) ) . C s t B C P Oftlll (Cs 

: B C P = 1 : 1 (*;l/Jt) , USSW^com^aAB] ) , a-NPD, A 1 q s T* 6 5 
o I TO, V z 0 5 tttNPDOttIfI, SO'V 2 O s J:2-TNATAO±lifi ( co^ 
T(i, MBSiSOitffiffiiffffiffllS? TiHUS CstBCPOWIfi^ a-NPD&tf 
A 1 q ,KO^TIi, V **B0J*KKffiiffl* ; ?T?W£Lfeo S & t a - N P 

DO^tafiA^Cif 8X5:^-57^ (ohmi c) "T £ ft: & , ^SKO*-^ 
SAIOWT^^ V 2 O s t «NP DOS#I^IfI(CltSS^t5 OAiKI 
ILfcif, 1 0 0 0 AOS3OoNPD*D , >F^yf LTJISlft. S fe » V 2 0 5 1 

[ 0 0 7 9 ] 

( 1 ) M B ffi T' iJ £ 

-O- ITO 4. 6X10 " 4 D • cm 

-•- V 2 0 5 7. 2 X 1 0 1 Q • c m 

-A- (V 2 0 5 : aNPD = 4 : 1) Ol^Ifi 2 . 0 x 1 0 3 Q ■ c m 

- O - ( V 2 O 5 :. bNPD=1 : 1) flftlll 3 . 6 x l o 4 Q • c m 
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- + - (V z O s : aNPD=l : 2) Oftlll 2 . 9 X 1 0 5 Q • c m 
-□- (V 2 0 5 : 2 -TNATA=4 : 1) Oftlfl 5. 8 x 1 0 3 0 • c m 

[ 0 0 8 0 ] 

( 2 ) v y f -y ?- m v m % 

- A - IT0/V 2 0 5 /A1 2 . 8 X 1 0 5 Q • c m 
-it- ITO/Cs : BCP/A1 1 . 7 x 1 0 s Q • c m 

- T — Al/Al qj/AI 4. 8 X 1 0 1 3 Q • c m 
-★- I TO/aNPD/A 1 1.5X10 13 Q-cm 

-■- I T O / V 2 O 5 : a N P D (50A)/aNPD (1000A) / V 2 O 5 : a N 
PD(50A)/A1 8 . 0 X 1 0 8 Q • c m 

c ©*SSK^-r.i 3 fc, v 2 0 5 £it t?*-^£AB<DitMfcU l. oxio 2 n-c 

m ± O 1 . OX 1 0 10 Q • cm*JS§CDtEHF'3££S 0 
[ 0 0 8 1 ] 

0 3 5 KiSSft* fc43 t) , #£fiSJBJS©&SI&{fcfc i: Wifttti!i©?I^It$ 5 * 
SAIB, Pi W H O S ^ K £ 0 ?nfti«ft«^#S3T'!istC t © 4 v> fg ^ Jfc US £ * 

5 o 

[ 0 0 8 2 ] 

ft 43 , * ^ ffi Jf^ © * - ;b £ A Jl © Jl JP « , ®J IS t± ft ^ fi s 5 A fit ± k f § c i: » 

#ft I, ft SB « # t L T & 5 & * 5 © AM W K « W K. ± M « ft < , * © (S 
ttfitt«0«K*ilKLTfe* : FO*E±ff«t.fce , rcfc*«aV'«©T«*|BIOB)t*3S 

Sfc LTfeWfflTfeSo ift^oTtlPioiif^ z o o o AKiiat^ iiSo^r 

«EL* ; ?fcat)6aV'«ffi«ffi*Ki3^^*BTf**. 
[ 0 0 8 3 ] 

[ 19 2 ] 7'J-*7 5>fc^*T*4 2- TNATA, a — N P D , Xt'O-TADRff 
Xfn-NPB, Stf, &H8*ft;«5Tfc5 v 2 0 5 ( 5 SMfc/^s^i.) ftifnolST? 
CO % DX X ^ ? b ;l> , M[f(c s # 7 U - /V 7 5 y ft £ ft k 5 M it A t 5? 9 A o S £ it © % 
« X ^ * h/U*3sTHU«S. 

[|3] a-NPD£Re 2 0 7 ( 7 gHt b ~ ^ A) « ^ §1 © ® K X ^ 1" 0 T 

[H5]*SSj?iJlco*?©a«*5g^^f«SH-efe§a 
[06] HfifSM 2 ©ig? ©SUlfi|jg!£^-r«SHT* § o 

[07] a qs fir ij , nmm i &vmmmz<Dm?<Dmtit&g. ( m a / c m 2 ) - b » « e c 
v ) # « * J* f 0 t? % § «, 

[08] S¥Ph llffim StfllSSfiJ 2 <Di*¥K (cd/m 2 ) -IRVE (V) #tt£^ 

[09] mwm, mmm i stf^sswi 2 ©mss* (c d / a ) -*«t«* (m a / c m 
2 ) WttifeStH-ess. 

[01 0 ] a m w , nmm 1 Rvmmm 2 <o*j]%!* cim/w) - w & c c d / m 2 ) 

[0 1 1 ] Sip {Ms 3lSlffiliRtf*filffll2©* ; ?o«3tt^'<^h;U*3%rHT?**o 
[01 2] Sffi0J3<0Jg?©«S*i§*S'f«5SB|-e*S. 

[0 13] SSfiJ 3 ©jfi^MSS (mA/cm 2 ) -BMffi (V) Sfi^/Ptat 
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£ 5 o 

11 4] nnm3<D*B£ (cd/m 2 ) -fgijflJEE (V) Stt^^tlTJS. 

Bi i 5] mmm 3 (Dwmwm ud/A) -<nm.mm (mA/cm 2 ) ne^stit' 

11 6] I1M30|^]|* (lm/W) -»« (c d / m 2 ) 

ii 7] *ffi#i]3©m?©?eftx^b^£^TB-?a&£ 0 
ii s] mmm 4 com¥<ommmmit*tma.®T-ab z a 

11 9 ] * )1 M 4 © * ? <D m Wi « fi ( m A / c m 2 ) — 18 W}MJ± ( V ) ft tt^Stlf 

[120] ll«4 0|fl (cd/m 2 ) -M«J± (V) ^14*^fB|-e*5 0 

12 1 ] &»0!l40«fttt$ ( c d / A) (mA/cm 2 ) 4f 14 * T 0 ? 

§ o 

122] S«M4(D*^a* (lm/W) -»* (cd/m 2 ) # tt*S t BTf* 5 , 

123] M&9\ 4 <DX¥<DJ%ytX'** h)V*&?®-e&Zo 

02 4] SflSt!iJ5<D*?©«Jifli3g*^-r*SHT-SSo 

125] mmms (om^n^m^m (mA/ cm 2 ) -ffi»«j± c v) sft^^tif 

026] gfflffl 5 QffJfE (cd/m 2 ) -K»«BE (V) wtt*s-rH-e**- 
127] SlM5Clffi!9)$ (cd/A) - ft JB (mA/cm 2 ) Hfi^^tl^ 
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32 8] SIM50«*i5l* (lm/W) -Wfi (cd/m 2 ) Htt*StlT$5, 

32 9] Ulisci^o^Ttx^^ h;V^g1-gt^5„ 
:] 3 0 ] it y H y ffi K * 5 it £ fix If « B * ? * 55* t ¥ jS 0 T* ib 5 . 

33 1] 03OcD3iSA-A}C&&t3lTffllII - r-&&o 
3 3 2] MllffiKJ;3it8ffifffliffl*?***¥iIiH-Cfe§. 
33 3] 03 2©«B-BKi3H-*ifiBBI"ea&5. 

3 3 4 ] ##W(D«Jtfta ( A / cm 2 ) - * if ( V / c m ) HI4§^tHT'$ 5, 

33 5] V ! O s taNPD©±tf|i©jiAj. t t Jtfitt ( Q • cm) © P 

C ft # O R W ] 30 
0 0 8 4 ] 

1 , 4 2, 52 mmmmm 

2, 2 8 , 3 8 , 4 8 , 5 8, 6 8 31 3t S * $ tf *f St S & f* 

3, 27, 37, 47, 57, 67 * - /I/ ft A « 
21,31,41,51,61 f 7X|| 

2 2 , 3 2 , 6 2 gffilll (fiiSiiii) 

23, 33, 43, 53, 63 * - ;HI M Wi 

24, 34, 44, 54, 64 fgftjf 

25, 35, 45, 55, 65 IfSAS 

2 6,3 6 (PtS«) 40 

4 6, 5 6, 6 6 mmnmm i^mmmmmm) 
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